
Project Introduction

ZONA Technology proposes to develop an enhanced model updating nonlinear
system identification (MUNSID) methodology by adopting the flight data with
state-of-the-art control oriented techniques. The end product is a flight data
enhanced MUNSID/ZAERO toolbox for accurate predictions of flutter and limit
cycle oscillation (LCO) instabilities. The enhancement employs control oriented
techniques, namely, model uncertainty, linear fractional transformation
framework, mu-analysis and nonlinear operators identification, to adopt the
emerging aeroelastic flight-test data. This toolbox augments the current
match-point solution approach using the mu-analysis method with identified
nonlinear operators. The procedure calls for ZAERO's high-fidelity linear
aeroelastic model to be tuned quickly with available
aeroelastic/aeroservoelastic, AE/ASE, flight data sets, while block-oriented
models are used to highlight the underlying nonlinear structure of the AE/ASE
system. This framework is capable of accounting for several nonlinearities
including those due to aerodynamics, structures, control/actuator, and/or
geometry. The toolbox will be used as the next-generation flutterometer to
predict the onset of AE/ASE instabilities. Two case studies, simple and
complex dynamic ASE systems, are proposed to validate and verified this
advanced control-oriented concept. This enabling technology will be invaluable
to the flight test community by extending the current industry modeling tools
to include nonlinear operators identified from wind-tunnel/flight-test data.
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Organizational
Responsibility
Responsible Mission
Directorate:

Space Technology Mission
Directorate (STMD)

Lead Center / Facility:

Armstrong Flight Research
Center (AFRC)

Responsible Program:

Small Business Innovation
Research/Small Business Tech
Transfer
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Organizations
Performing Work

Role Type Location

Armstrong Flight
Research
Center(AFRC)

Lead
Organization

NASA Center Edwards,
California

ZONA Technology,
Inc.

Supporting
Organization

Industry
Small
Disadvantaged
Business (SDB)

Scottsdale,
Arizona

Primary U.S. Work Locations

Arizona California

Virginia

Project Management
Program Director:

Jason L Kessler

Program Manager:

Carlos Torrez

Principal Investigator:

Dario H Baldelli

Technology Areas
Primary:

TX06 Human Health, Life
Support, and Habitation
Systems

TX06.6 Human Systems
Integration

TX06.6.4 Operations
Effectiveness
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